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(54) EXHAUST EMISSION ENERGY RECOVERY DEVICE OF COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an exhaust 
emission energy recovery device of a combustion engine 
capable of efficiently recovering and effectively utilizing 
the energy of exhaust gas. 

SOLUTION: A scroll type displacement expansion engine 
20 is disposed in the exhaust passage 1 1 of the 
combustion engine, and a generator 21 is drivingly 
connected to the output shaft of the expansion engine 
20. The displacement expansion engine 20 generates a 
powder according to the volumetric change of an 
expansion chamber caused by the pressure of exhaust 
gas led therein, and the generator 21 is driven by the 
power for power generation. 
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*>^2i±T, mx?u-)\sBmM2 0 a, 2 0 b^l 

[0070] do) ffix^p-;i/i 

182 0 a, 2 0 bR^i«6 4^-#l3*fttt6 

[0071] (id mxzu-jm 

?Ii2 0a, 2 0b(D§ti]Att2 5a, 2 5 b £[Hlfc^ 
6 6<B[HH6tt6 7 <h£. 7>^7x^77f65a, 6 

0a, 2 0 bODIsI«EiSa<7)MS:ffiiKT€r*. CtlKU; 
D, X^D-jI/Bil2 0 a, 2 0 b (D— Jj<Dttijj&. 

t> 3 ©|»3S« £*n@-r - £ & < 6 4 *ffii& 

•2) o 

[0072] (i2) ^mmmm^Jtt. x>>>> 1 o^ 

(nmmiZ&Q, #lft£n&il&6 2 a» 6 2b<Z>5*>cD 

[0073] mksbb. ^cti^aseuT^jfi-r 
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•7>^x<^77^65a, 65b£itB§UT, MX 
^□-«Ii2 0a, 2 0 bcOfcB^jfS 2 5 a, 2 5b 

&tffg«$6 4coiHjte$A6 7^, -*iHitePitg^a$sf 

[0 0 7 4] • £fcffl;*jftb2 5 a, 2 5 bRtf EIlEtt 6 

-TS^tT, ;HBa«2 0 a, 20btcj;^> 

^, ®fteffl6 7 «tt§^^D"«||2 0 a, 2 
10 0 bCDtedJX^ P — ^^fX^itS^S^G-yr^ch^^ 

F3Ig3I«2 0a* 2 0 b^St4*MBI"TfXS^#»^fX 
a, 2 0 bO»g^X©*ttl^>f 5 >^*aa:6**Cl 
[0 0 7 5] SSfc**JSJg||tt, W«t5«5lT^ 
^^TSETS^iiK* 2 ^OiiSg 6 2a, 62b fc^lte 

[0 0 7 6] 0iJAtf, 0 6(O«m ««En>A— ^7 
0 K 2^©#afflP 7 1 a, 7 1b£rf£tf, 2OC0X^7 

n-;w&3B«2 o a* 2 o b^-?-n^nBat8snfc2o 

<£>®K 7 2a, 7 2 b £, -t<D#ftltl □ 7 1 a , 71b 

>n—9i o»»i?<z)#fi^<z)8ijnsaii^**. 

[0 0 7 7] $&*»«X>>*>Ttt, ffifSfK^Sff 

[0 0 7 8] 0 7l:H I1-I4<?)4^^|#1- 
40 #4^n4^IX>y>8 OK, #»X*;i^|3JK 
3£fi£3ffib£— W**To Ctf>0iJTte, 

5^4l®#4 3ii^©tMxH gMT7x*-;i,F 
8 1a, »tttn>/1-^8 2 a«jRT^^n-;U»®tt| 
2 0a^l6Wo ^2«g#2S^3 
#3*^6©#»^Xtt, **7Z*-;H*8 1 b, 
n>A-^8 2 bS:STXi7P— ;HB83B«2 0b^\ 

[0 0 7 9] Z.<D£5\Z. 2OW^P-;«5II2 0 

a, 2 o b\z*n?mmxx*mz>m.n&#Mi', & 

50 I^3g«2 0a, 2 0 b\Z\*. #«r^»<omm^U^% 
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[0 0 8 0] £T\ M±mmi<fc<koU7,l7n-)lBm 
Mlz£^Tmm t x.*)U¥&®W?&mwxte. -^cox^ 

[o o 8 i] enT<o*4-*8*ai»iitt, f^iw 

[0 0 8 2] (|g 4 *JjfiJBS8) ±f2^»£il</0X 2 d 

[0 0 8 3] B8H *5 Lfc^-;U«ifi©BkA*lin* 
fcX^P-;i/»a«9 0©SS»WrH«ifi**"r. -OX 

-5c 30 

[0 0 8 4] C©X^P"JI/iIl9 0TH 110 8 £ 
^fJ:?^ te[UX27P — ;U9 2<Dmfo9 2 a<£>^£ 
X 9 0 a<D[Hmt<Dm\zy-f yy"?k 9 6 £^I3L 

[0 0 8 5] ^777A9 6H EI 9 K^rT £ 5 fc, 
SSEIhIX^P-;I/9 2 2 aO^HK^ffcSft^rt 

»XU-^9 4, Rtf^r-X 9 0 a <7>rtffi 

^8BXU-y9 5 KMT£l*lgEXU~:/9 40 
4 OH*fpJ©ffi*t*ffi*l'lF«-r* J: 3 ^»tt«jgplffi4: 

[0 0 8 6] :CTH ^777^9 611 0 9 

(b) (c^sn*ct5^»ftbfc»fffi}g«*&'r^sn 

?K teIUX^P-;i/9 2<D£1fc*>bmz%il,T*:<Dmjj 

^9 3 (hOEE^H^J^UT^y 9 6 fcflsjfl"r* 

*[:*ft§^^IffiLti/^o 50 
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[0 0 8 7] ii:iox?D-;pia«9 om ksb 

^P<h^>^93£ <Z)JBE*i6 Sriftttf *^EE{b«« 

[0 0 8 8] y'J>^9 7H P K*ST* i £ 

fcfc, ^r-X 9 0 a^>^777A9 6^ICJ:oTii 
<*ftfc£PflS£»ffiLT^&. 7U-exh>98H 

>9 8ii ->u >^9 7rt<o»aa[p^*a*nfcffliB 

[0 0 8 9] »«*PrtOEE**«i«<3a:ntf, !7U-t? 

x h>9 8^->u >^9 7i*io±is^rasfc:aa$nfc 

ffi^p H 1 S fc£»rt*2t SftS. P (DELJiiflfc < 

&ntf* 7 ij - h > 9 8 3^±Effi M S Stt*t-5S 

H$n^ 0 zmfCcko, »3RSpoje*(o#»^jsi;t 

^5 L&JEAiSfcJiSUT^-f 777A 9 6 Izftm? 
&J3h{&M2nz>fr#>. »3B*P©«L»«tJEA«»^6 
^< 777A 9 6 5(i«I$tlS ck3tt>a:-6. 

[0 0 9 0] ±fBC0^-T T^^A 9 6 ^ffll/^cy 

-;M»iS, W7U-t 6 Xh>9 8 Srfflli/t^JEffc«« 
(B^-fn**— #<D#.*, Xi7P — ;i/K3i«|9 0 l:Rtf5 
J:^)HLTfe^^o -^co^^^fe, BS3g^ P 5 ^ > 
^9 3 ^(?)ftMXOin^fS«t^ ^ t^Tt ^.p 

[0 0 9 1] 5 ^ifijglifi) KK, *©J:3MM 

[0 0 9 2] **Jfi»»t?tt, 0 1 0 f^TKiTJ; 5 tc, jffiE 

mx^p— ;K£>ai£i o o<£>a® (x^p— ;m<z)i£e 

ffl»fc«fc?K JSeEIX 2? P 1 0 0 CD^£^r-X 
[0 0 9 3] #Jit SSE13X27P— 0 0 

ffiioi^Of:S^n, JS[Hix^p-;y£ 

8^7 7 > t LtiiSt« C t t>T?S5. 

te> H^x^p-;^^te®x^p--;uo^n' ; E r tioa 
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[0094] ^cx^mmmmx\t, ±m&^M&m<D 

5c ii ilz^ir^o^z, x^D-iHi l ocaftiffi® 
\z, ^(DM'^^WzmzS^'y t:U >XM1 l l^MbT 

AL£#m:tfX^\ ^<Z)^lf U >X?gl 1 lftfcA^/c 

m&T'Mfcznztc®, nspi, p 2kcd#»;#x 

[0 0 9 5] f ^T^CT'H EI 1 2 H^-Tctpt^ X 

il 13 *Mt5<h*H, toll 1 3^tc, El 1 3 

(a) ^S-rcki^KBUBWl 1 4*»»"T4J:5fcb 

ti^o khsb** H4H ±&m i 1 3 tmzmm?) 
WrmMmzMtizz nx & o . tcomjjfaiz&^xmfem 
mmzmmmmoimi i s««»ftanT^§. cisLfc 

EH^W 1 l 4 ^gftl)u^T\ X^n-;m l l o 

oitsBfflo^ifu >xm&. MJjfo\zi$\,*xffifemffim 

[0 0 9 6] ±iBKBSR*f 1 1 4 £>SI£\ 013 

(b) 3 UMmzBf&TZ z\ £T\ ^fcfU>X 

[0 0 9 7] 0 1 3 (b) fc^TKHSBWl 1 6tlt 
M^f^tC^^T^P«1Rlffi^f5W^n/c« 1 17ft * 

T?tt, * 1 1 7 rtftSMtfXatlH 1 4 ^^WT«-T*[6l 

fc(g;«T€f£. Steele, 013 (c) KiRT.fc^&je 
Vt<DMl 1 9<©JgfiK$tlfcKBia5«l 1 8 Ci^Tt), 
013 (b) 1 6iW«<03»**#*^t 

[0 0 9 8] ±8BO<fc5a:»*[Slt»W*nfc5 
KU>X*t, X*P-;U*ft«®K:fi»»j£T*«J;^ 
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[0099] (m7mmmm) sfcstc, *©j;3fc<ii 

[0 10 0] X{7U-)mm<DftW}** ffi%137s<DWk 

HSX^P-JkkDfcffifitfcOftK. dc£> 
«tSSfte?SS^fcJ:oT, ffix^P-;i/£>itS5£l;:M 

[0 10 1] i5Lft?U7 7>X©li*H KeIhIX^ 

[0 10 2] (i8i«I) ±B©±3&*«x^ 
20 SWP) jc#*lt, x*p— ;Mira«©fMft*B*T* 

fe-e-n****. ^z\x\ -^mmmmx\t. xzu-jub 

[0 10 3] 01 5te, ^*]&!9i£^ffi£LfcX47 
p-;w»?U»<&— MSSLT^S. £<DX^P-;H0?f 

til 2 OK^^Tfc, H^X^P— ;H 2 IS^KeIhIX 
9U—)V1 2 2 KA*-hl2 3cJ:^A$ 

n, g^tB^-h 1 2 4 ±vffiMzn&umtfx<DMn\z 

[0 104] d tf)X ^ P -;H0?I^ 12 0TH ^<£>^r 
-X 1 2 0 a fc. ^m^AS§ 1 2 6 3ft««|«S*lT^^. 
fl^38A88 12 611 i5*it# 1 2 7 ^LT^iS^ 
ft* MX^DHH 2 1, 12 2©B»C»ja6 

znzM^cDmftmmzMntsnx^&o M#i2 

40 ^©SEASrfP^fSo 

[0 10 5] Sf»aKrtOfl£A (tM) tet -tOJRft 

2 7«LT, W3R*W^nJ8i^i»A*n*. fit 

^©•AsnfcnafcJ^T, x*p— ;u»»«i 2 0 

[0106] ^^i: x^p-;Hiaii2 0rti; 

»*«^&§o X^P-;i/»5fi«l 2 Ort 

50 IC, yP7&(i:*ffl^T»#JW^»*»A"r*J;5^ 
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[0 10 7] H^WT^MtCcfcoTfc, Xflm— JW» 

^Lfc^ffiSK^ic-r^ £ 10 
[0 10 8] W*tfftX^P-J!KDKjfeSBifi»& 

[0109] ei±#, #»#x<0«ft*#a;tfx*<0«iE 

(*9*JfiJBti) tti^T, *»B*JWMtLfc*9*« 20 
JBBKO^T, HI 6RtfBl 7£0H±#MgbT\ ±|B 

[0 110] H16lt *3UfcX^P-;W»36«2 0 
0^fflfJ^||fS«^^, H17lt 01 6^A?SS 

n*«*>eii,fcx£p-;uB»iii2 o o<D^mmm^ 

[0 111] £T\ £0>X£P-;Hg36«2 0 O^JSEIhI 30 

Ttt) ^)^7>^M2 0 2 ^IT^-X2 0 3 
J#*tlT^«. &^7>^Ii2 0 2H ^7U>^2 
0 4 ^IT^r-X 2 0 3 

#2 0 5, 2 0 5 a <h, ^^Jtffi 2 0 5 , 2 0 5 at: 
»LTH3a#W2 0 5, 2 0 5 30151^^^^1" 

5<£5l;:»Sg£*u SSe@x^p-;1/2 o l <7)^gE(c^ 

7U >^2 0 6 S^bTEI(E?Iffi^«iX$nfcii/i>IBl2 
0 7iStlW5. :^lfc^7>^li2 0 2JCJ: 
0, S£[e]X^P-;U2 0 1 \t. *<Bgte£l»ihSn&a* 40 

[0 112] €-^tt2 0 5, 2 0 5 a\Z\M^ 

>^X-f h 2 0 8 1fimfbtlT&Q* Mmxi/u—)], 

2 o i <Dftmzj&vtcm>b<D&mfim&t>nx^z>o * 

IT, uOX^P-«H2 0 0m ±fS3c}f«l<£> 
102 0 5 a^ffl*«|i:&oT*0» %Bft<Z>lal£NlK: 

[0 113] C3bfcX^P-;W»5B«2 0 2TH tit 

m7,2u-)i2 o i *m&W7>?mffi2 o 2t»s 
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ftfi»4/hS<T*to. ^(Dfz®. ?7>?mffi2 Q 2<D 
&fi2 0 5, 2 0 5 a, 2 0 7^7>J >^2 0 4, 2 
0 6«?£/MKfcT*, X^D-«?H2 0 2^/h 
lKL^»Mfb*i^£&£o £fz*5 Lfc/hSKbKlJ:^ 
T«S§it)/J^<&Sfe*, ^7'J>^2 0 4, 2 0 6 

/hS<&?>, X^P-;i/Jg3g«2 0 0 SMJcSi^imKS 

[0 114] et±<Dx^p-;u»a«2 oon mi- 
ff? 3 *JE^fficD^ffil|O#mx^;u^|HliRSM0X ^7 
P-^»»«tB#«ATffl^*ei4:**-t?**. 

[BB0>flR¥ttK91] 

[0 1] *56WO»l*Jfi»!l^oiiT*^##lifiS 

[0 2] l«|*]Sfijgffi<ox^p-;PlB?S«(^fliJ^»fa0. 
[03] x^p— ;n»3B*oxi7P— ;HB(D»fffiB. 

[04] »2^jfi»!g<oife#:«jgs^-r«a:B. 

[0 5] »3*lfi»B©X^P— ;H83B«R^-€-Oifi« 
OlSf®0 o 

[0 6] ra*jfi«iio*je«fcoviT-e-<o^#:*ja** 
-r^0o 

[07] l^^roiC^^Tf 

«:«^^*-r^0o 

[0 8] ®4*jfi?gtiox^p--;n»gs«ogp»»fH 

0o 

[09] R^3Sfi»Si^x^p-;pjK^«(D^-;usp«o 
¥HttE&tfWB«££#^"rB. 
[0 1 0] »5*Jfi?gfBoJ8Elilxi7P-;KO*®©5p® 

$fjg£r^:T¥®0o 

[011] 9tfu>^«©»j«an&x^p-;PB5teSB 

[012] m6mmMm<Dis-jmm<Dmuzntcx? 

[013] igx^p-;u»^Ei8$nsKiiiBB«©ffi» 

£MS0o 

[014] x^p-;m5tea»B5^a5»»f®Bo 

[01 5] »7*tm»B©x^p-;u»a«a)S5»WfH 

0o 

[016] ^9^jSfi»Boxi7P--;i/Bg3Sttl2fe^-€-coifi 

[017] mmmmm<Dx^u-jm^m<D^mm. 
io, 8o-x>y> (jkmbh) * ii-#«a», 

12, 7 0-M»3>A-^, 1 <iN* 
88), 14-UU-7#, 15, 12 3-KA#-h, 
16, 1 2 4-#ttl#— K 20, 2 0 a, 20b, 9 

o, 120, 2oo»^^p-;pasaai»Ba (x>* 

P-;M»S«) ,2 1, 6 4-^11, 2 2, 9 1, 1 
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2 1 -0£X^O-;k 2 3, 9 2, 1 0 0, 1 2 2, 
2 0 1 •••JMUJX^U— ;k 2 5, 2 5 a, 2 5 b, 12 
5, 2 0 5 a-ttiatt, 2 6, 2 0 2 -?7>^Ii, 

2 8, 3 ee-'-iEite?, 6 
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7 1a, 7 1b-iIffiP, 9 4, 
9 9 6'-^-1'777A, 9 7—>U> 

9 h>, 9 12 6-^ 

^Affig§, 1 2 7-^ih^o 
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